The spark spectrum of air as photographed, mapped, and described by Hartley and Adeney* contains various lines which they have not been able to attribute to oxygen or to nitrogen, having no grounds for assigning them to one element or the other. The lines belonging to oxygen and nitrogen, when produced by uncondensed sparks, are comparatively well know n; so also are the lines of oxygen when a condensed spark is used, but it is otherwise with the lines of nitrogen when the spark is condensed.
It was observed by one of us+ that the very abundant air lines in the photographed spectrum of air were subject to considerable varia tions according to circumstances. Thus, by modifications in manipu lation, the air-spectrum might almost be suppressed, though the metallic lines remained strong.
On the other hand, it was remarked that certain metallic electrodes gave spectra of air with some lines more prominent than others, also more sharply and distinctly defined. Aluminium and copper were two which gave the most distinctly-marked air-lines. Platinum also in some cases.
Prom statements contained in the paper contributed by Mr. Crookes on the spectrum of argon it may be gathered that the following conditions have been observed to yield the brightest and purest spectrum of argon:-1. As to pressure, about 3 mm. 2. Electrodes of aluminium or platinum. 3. A condensed spark from a coil and Leyden jar. These conditions were very nearly approached when Hartley and A.deney's spectra of air were photographed, thus:
1. As argon is about 1 per cent, of the atmosphere, its partial pressure is about 7*5 mm. 2. Electrodes of aluminium, copper, platinum, and palladium were used. 3. A condensed spark was always employed, this being produced by using a coil and Leyden jar. It was therefore reasonable to expect that the spectrum .of the blue and ultra-violet ra js emitted by argon would be recogni^ among some of the weaker lines in the spectrum of air. operating in a tube closed by a plate of quartz with oxygen, carbon dioxide, nitrogen, and other gases, with carbon electrodes and points of aluminium, the variations in the spectrum were considered to be of the same nature as those described in the ' Eoy. Soc. Proc,,' vol. 55, p. 344, 1894 , but it appears now to be extremely probable that they were in some cases due to the removal of nitrogen and the development of the argon spectrum. Accordingly the spark spectrum of air has been examined* for those lines more refrangible than 4674 since, if it be an elementary form of matter, they must appear there, or some explanation should be given to account for their absence. I t may here be stated that the photographs were taken in 1882 with a Rutherford diffraction grating with 14,000 lines to the inch and quartz lenses of 36 inches focus. Two sets of measurements were made, one from the photograph of each m etal; where the lines did not agree, sometimes a third set of measurements were made from another plate, but when this was not necessary the mean value was adopted as the wave-length. The maximum error for well-defined lines was believed to be not greater than + 0"3 of a tenth metre; for faint lines it is larger, but it seldom rises to more than 0'5. The metre of Angstrom was our standard.
The following table gives the lines in the red and in the bine spectra of argon, and the corresponding lines in the spectrum of air. W ith the exception of two lines printed in italics, the latter are all absolute wave-lengths.
Column I . -The spectrum of the red rays of argon. " I I .-The spectrum of the blue rays of argon. " I I I .-H artley and Adeney's spectrum of air, with the non-coincident lines omitted.
I. I I .
in. It will appear that these lines, which approximate so closely to a large number of lines in the argon spectrum, are scarcely likely to do so by mere chance. There is one group marked by a bracket which May he identified in the spectrum of aluminium in the ' J. Chem. Soc.,' Yol. 41, p. 90 (photographs) . I t will be seen that, compared "with others, the spectrum of aluminium No. 4 is rich in well-defined air lines, and the group of lines referred to is that lying immediately below the space between the most prominent lines in the first or least-refrangible triplet in the spectrum of cadmium No. 3. They
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fire well seen also in the indium spectrum No. 5 from 3850 to 35l4q < The enlargements of these prismatic spectra, however, cannot com! i pare with the grating spectra, the air lines being, as for as possible, 1 suppressed in the former.
I do not attribute much importance to the fact that argon gives two spectra; the red appears to he the spectrum of the first order, or the spectrum of the lower temperature which corresponds thereto; the blue is the line spectrum, or spectrum a t the higher tem! perature.
I have photographed simultaneously from the same spark the two spectra of nitrogen as rendered by atmospheric air.
I t is therefore more likely that argon is one substance and not two. W hether it is a compound or an element is a question into which the following considerations may enter. There are at present no'gaseous substances known which can withstand the temperature of the condensed spark without exhibiting the spectra of one or other of the elements of which it is composed. If, therefore, argon were N, it would disclose the spectrum of nitrogen. As the spectrum is not that of any known substance, it follows that, if a compound, it must be a compound of a new element.
A Letter from Prof. F itzgerald upon the Atomicity of Argon was read. 
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